Experimental details
General information.
All manipulations were carried out in an oxygen-and moisture-free argon atmosphere using standard Schlenkand glovebox techniques. All solvents were dried over sodium/benzophenone and freshly distilled prior to use. Deionised water was degassed prior to use. Terephthalic acid was obtained from Sigma Aldrich and used as received. The synthesis of compounds 1 1 and 4 2 were described elsewhere. The following instruments were used:
NMR:
Bruker AV 300. 1 H and 13 C chemical shifts are given in ppm () and were referenced using the chemical shifts of residual protio solvent resonances: benzene-d 6 (H 7.16, C 128.0) .
EPR:
In situ EPR spectra in X-band were recorded by a Bruker EMX CW-micro spectrometer equipped with an ER 4131VT Digital Temperature Control System and an ER 4119HS-WI high-sensitivity optical resonator. A solution of complex 1 in toluene (c = 10.0 mg mL -1 , 0.050 mL) was filled into a J. Young EPR tube in a glovebox in the dark and introduced into the EPR spectrometer. The sample was irradiated with a Xe lamp/420 nm cut-off filter (300 W, LOT-Oriel GmbH & Co. KG) to remove radiation below 420 nm and to ensure irradiation by visible light only. 3 Different band pass filter (Lot Oriel 7-Piece visible set, FWHM/ bandwidth 10 nm) were applied for the testing of the wavelength dependence. Spectra were recorded at given reaction/irradiation times. The following parameters were used: microwave frequency: 9.421 GHz, microwave power: 6.92 mW, receiver gain: 1*10 3 , modulation frequency: 100 kHz, modulation amplitude: 0.4 G, Sweep time: 61.44 s. g factor have been calculated from the resonance field B 0 and the resonance frequency  using the resonance condition h = gB 0 . The calibration of the g values was performed using E4100MK Bruker Marker Accessory (g = 1.980±0.0005). Analysis of the experimental spectra was performed using the simulation program EPRSim32 of Sojka and co-workers. 4 The signal at 250 K shows typical hyperfine structure (hfs) splitting which results from the coupling of the single electron of Ti III to the nuclear spin of the isotopes 47 Ti (I = 5/2, 7.44 % natural abundance) and 49 Ti (I = 7/2, 5.41 % natural abundance). This is characteristic for isolated Cp* 2 Ti III OR complexes. 5
IR:
The in situ ATR-IR spectroscopic measurements were performed on a Nicolet Avatar 370 (Thermo Electron) FTIR spectrometer equipped with a MCT detector. A Specac Gateway multireflection horizontal accessory, coupled to a custom-made flow-through cell with quartz window containing a ZnSe crystal on the bottom plate, was used for in situ experiments. The 45° internal reflection element of 72x10x6 mm 3 allows six reflections. In each run, 0.3 mL of a solution of 1 (20 mg/mL) was filled into the cell. Then, the cell was irradiated with a Xe lamp/420 nm cut-off filter (300 W, LOT-Oriel GmbH & Co. KG) for 1140 min. All spectra were recorded with 64 scans at 4 cm -1 resolution.
X-ray analysis:
Diffraction data were collected on a Bruker Kappa Apex II using graphite-monochromated Mo-Kα radiation. The structures were solved by direct methods (SHELXS-97) and refined by full-matrix least-squares procedures on F 2 (SHELXL-97). 6 Diamond was used for graphical representation. 7 Crystal data for complex 6: 
Synthesis of compound 2 by hydrogenolysis:
toluene-d 8 In a J. Young NMR tube, titanocene oxido complex (0.025 g, 0.05 mmol) was dissolved in toluene-d 8 (0.5 mL) and the yellow solution was frozen in liquid nitrogen and degassed. Subsequently, 1 atm of hydrogen gas was added at this temperature and the tube was allowed to warm to room temperature. Heating of the solution at 50 °C over night gave a dark green solution. NMR analysis of this mixture shows decreasing signals of the starting complex and increasing signals which are characteristic for complex 1, further heating at 50 °C resulted in a slow decrease of the NMR signals for both complexes. 3. UV-Vis spectrum of complex 1 Figure S4 . UV-Vis spectrum of complex 1 in toluene (T = 298 K, c = 1.25·10 -7 mol·l -1 ).
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Molecular structure of complex 6
Upon mixture of a solution of complex 1 with terephthalic acid (TA), formation of a dinuclear adduct 6 was observed (Scheme S2). Its molecular structure is depicted in Figure S4 . Figure S6 . 31 P NMR spectra of the biradicaloid [PN(Ter)] 2 (4) (bottom), the irradiated biradicaloid 4 (middle) and the irradiated mixture of complex 1 and the biradicaloid 4 (top).
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Computational details
In our calculations we used all real-size model systems without any simplification or constrains. We employed the BP86 8 functional in combination with the TZVP 9 basis set (BP86/TZVP) for the equilibrium geometry optimizations and the subsequent frequency calculations, which characterise the optimised structures as energy minimums without imaginary frequencies; and this is because that BP86/TZVP can give not only reasonable geometries but also the right relative energies for titanocene chemistry. 10 The computed Gibbs free energies (G) at 298 K deduced the frequency calculations were used for discussion and comparison. The The decomposition reaction of complex 2 to give the dinuclear compound and water is strongly endergonic (37.91 kcal/mol at BP86 and 17.23 kcal/mol after dispersion correction at ωB97XD). 12 This is well in line with Mach's experimental observation 13 of a reaction of the dinuclear Ti(III) complex [Cp* 2 Ti] 2 O with water to give the monomer Cp* 2 Ti(OH) (B) (exergonic by 37.57 kcal/mol at BP86 and 16.13 kcal/mol at ωB97XD). Table S1 . BP86 computed energetic total electronic energies (E tot , au), Zero-point energies (ZPE, kcal/mol, the number of imaginary frequencies (including the value of the imaginary frequencies), as well the thermal enthalpies (H tot , au) and free energies (G tot , au). 
